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(54) FUEL CELL 

(57)Abstract . . 4 

PROBLEM TO BE SOLVED: To carry out efficient cooling without 
enlarging the cell of a fuel cell while aiming at compatibility of the 
cooling and the maintenance of membrane wetting by 
simultaneously supply air and cooling water. 

SOLUTION: The fuel cell equips with a separator 10B between the 
unit cells 10A. which adjoin mutually. The separator is equipped with 
an air flow way S1 in the surface side of the unit cell, which touches 
an air electrode at least, and a cooling space S2, to which air and 
water are supplied at the back side, and the unit cells are cooled by 
the latent heat of the water, which evaporates by the heat of the 
unit cells, which is conducted across to this cooling space. By this, 
while cooling the unit cells through separator, the blocking by 
invasion of the water to the air flow way is prevented. 
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30 ±SPI§P){p6*AL/^«i7KB. ^iP^raS2[g"J-C± 

<!: u-c^^*Ptcj: K>mmzm 14, 15 *?^ipf § 
wr ^©-c«^ < . mmsm 14,15 &mm n 

2- CB. MOSCl 4 1 , 15 1©liaSl 4 2, 1 5 2*5 

•e©gp»7&5ii:smp3ti*fc8t). c©ai»*«»<fc<} | & 

40 ^SMfcoc^r^. ND^iP^^aoSBi 5 1©R 

fflij*^ e»a:@^a3-r a c <b*5-c-# . am® i 3 *^#-r a 

[0 047] SL&m Otc »«BW 14, 15 ©CigC 
14 1. 15 11*. l>rti*>*>9IHHIic»W6*a, Ltc 
ASo r . SSUftK S 1 . ft*P£RB S 2 ^S&fcfifcBS S 3 i 
fc(c«g— tc^IHRIiESt «t r»TC» a*i, C © J; *> 

ccre^-r, ^^^©ijSiia^^^i&D-cjSfiies 
r$m>z%.w.i;Xi>£iK ^fc, cne>^,^8ssi^ 

50 ?4iSSS S 3 ©ISK^ft . ^&(Dffiti a [fij t ^c?a o r . 



XL 

&*»<E>, ^©©StfrfaKiQoT, yX;u©5fe*i&£fifc*t© 
14 1©lfflH**< <a«SB»©«**<) - WH-'* 

(0048] &tCm-f S6 tt. C©#feBJ©i§fflCC<SiSl!'J 10 

* ? tf i . TMRfla&^Sfc Lr©*m®ja^2 1 

[0 049] ifW«&S2-C«, 7k^«*&8S 2 0 
t*Si!lRi»-££2 i*e.»W3n?fc***«««ilii©« 
sftHyfeX * •? £> 1 ©*jRaB~oj£S. **0«&fS2 0 K 
«. ^RjK^2 1 «ft>6*B«ifeX* » * 1 W^l* 
W-C. *JR-^E*>*2 2. *JRWBE^2 3. 20 

^JE-fe>-9-2 2tc«toT*^lRja^2 1 WJ 

©^iE^-if-^nt:!,^. *SiSffi^2 3(c<t^> 
mmztiZ. *toJt*fltt&W»^2 4©HIH«:j:oT. 
n> **#x©08&**Tfo*'<»*a£« c »*. t©mfi8#2 

47j5HDe.n. **#x©fla&a»Jt«>&*i*. * 

i&sftaisw©**^*^* 1 *^*--****. 3C 
[0050] wnii^ > » f i wr©**©*™*. 

B. **»«B2 7 *7>l/T*»^ftlBSn5. *«» 
m»§2 7 (CttXJt#2 8 &W&F2 g tfttttbtlTO 
i>. j£lt# 2 8 B*^PmK2 7 *fl-LT£SW**8*4m 

?fex £ v t> 1 ©***4H teat A-r SCi *»±f s . ®8 
#2 9«H^«:|g«)3nr7K«©ro±*8«E*ia^. 
[0 0 5 1 ] *g8ft*4lC*Jlr»Ttt, *>£>4 0©*B 

ora««iss i i»affins2«:ai6n*. cccc* 

t»T«teW«c*##&»!l&*»9©"C. ^Sl 2«l© 
^^©^©^JS^fifrltSft&o Ltc&i 
T. «S?@BI1 i»^©sm®i 2MrlB»-ric.ia: 

^sim 2©^®Ki««&$nfc^«. ^m&i 2 
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i»x-rs*fe«i*»9. cftscj^flmmifex*** 1 
©jBJEfciMfflir**. 

[0 052] -Tftfc^ HSWifli** » f 1 ^#tc^*P 

ar-sci^-ct*. SM?«aK-fe>-9-3 7-c&Ui 
3nfcgft±iS«©seK:*]lt>L/-r^>7'4 i©w^4$ij 
®ju 8*f4^?fex# v t> i ©aa^BfacssfKjtJt-r 

#>7-4 1 ©tb&*«*C«7 -« Jl/*4 2#RW6 
ft, yX;U45 £#>X4 l©ffl{CttSfia^F4 3*iSaW 
P,nt:ti0. SEB#4 3tCio-C. /XJH 5*>6©« 
WS*i$lJOT $tv?>. ^>^4 0©*», 3g^,-7i*-ji/ 
F3 4F*1«:lESSnft:^X;U4 5 #-P>jB$f4&feX £ -v ^ 
l©SISiegM&3*V £©*«, *©*§S4 6-CI51IR3 

•fe >if 4 8 "C* ^- £ 3 *rr t,^ . 

[0 05 3] filw^ 5 «JSi^?feX$ <7 V 1 ©tti**. 
-f>^-jr5 l^L-CmPJcKOmL,, *-*5 2^ 

©ft^^lStt^-a-'S. c©©^5«:«x-f v*<Dttit> 

y U-5 3 i>f >^-*5 l©fflCC. Myf 'J 5 4#S 
^3tlX^5. CO^?f'J5 4B ) *-5r52©IilS 
ffit^fliO, *fc. «S»fWj©B**cFfi^"C^*» 
#tcB, Hl^i^tfi^. 
[0 0 5 4] C©->^f AOMB, «S*4^^ f t» 9 
1 S 1 t^iPSiESSS 2 i=Sr— *-ftL//c 

*s-ct?>©-c. ?%*P©fctf)©^S*g'J{CS:WS£^^ 

[0055] &l±3&w i>tc.m i mwfc&z^ «*« 1 

3ffliJ©fiESS ; &®lXi-r^< . «M4ffil 3CC^§n§* 
SSPW 1 5 ©OSJ5 1 5 1 ?:Ki>:ieH©ftyii b/c#, C 
©rjSifS^, ^iJSSSS l tPl«K:««©iJS8S<b-r2>iS 

agpi 5 l^ait^incifctt?.. 'X 

©S 7 ~ia 1 2 Kl^-f SI2 C ^ b/cltRK'S: 

ffll,>fc«[»«ftXir v *©g&#«BKBH 1 tefcw^, 
A-AWmm) . H 9 BHC<*»t«»^ *»*©»» 
i fSKffiH (HlR0 t H2K*»Bt*B-BHSM) - SI 

o«*«*4^x^ ^©ffe©^©ge^as»tffiH (a i 

l 2 «*&f4^rfex * v ^©gp^±a0t?*S. 
[0 05 6] C©»M8©»^t»» SStC^-T^^tC, -fe 
^l/->10Btt. #(4^JH 0 A©^@(cSEMU-cm 

»*«i-»K8i») &-ftcib<Dmnmt 14. 1 5 1 . 

^g|5W 14. 15 ©«48«HC*HR3 n*»<* 16.17 
<k*{fx.rt^„ «S5R«1 4, 1 5«^JS«f^3 
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l. immti 4it&$mt<cim-rz. mmmti 5 

a. S7«:^TJ:5K:. *§JfJ©«1**>e>&ri . ^u*fln 
Iteio-C. «^<DO«SBl 5 1 AnfffiXSftt^*. O 
tKSBl 5 11*. ^©^KfimttcOgSLTftjlSSft 

-co-c. twHRTrEBsmri**. at^sei 5 i©hkc 

88 S 1*5^3 ftTt>£„ C 00^951 5 1 ©H/SSBt} 
©®». mi|sW!B»5Sftl!TS^1gSIJl 5 2ift-,rW. 
gfc. OtKSei 5 l©*BiJtt. jftl 5ai^otW, 10 
C©pl 5 a©MisStt. E9K:^3ti , r:t,^J:5K > « 

U-£l OB£SBLfc*|-£K:. COTLl 5 3Uot 
*&^j£ffi#tSJa3ft£„ 

[0 05 7] El lfC^fct^K. *Sg»Wl4« t JE 
j£©«*t*»iE>tt»). yu^JDIK: <fc-5T, lg£fc©i£btKBI5 

1 4 i *j»fiRsnt:ir»s. £rt#8P ui», «tf©3®ffl 
KTtf«:iW»tt«:aMftb'C»ia3n-ci»T. *MWCK 
■3*VCIr»S. ifbt^SP 1 4 lOlffltCtt. »*sjBBS3#i 20 

©AtKSfl 1 4 1 ©m£SP#©ffi«. aiMfcWBJWiS 
8»1 4 2&«roTlr»S. OKffl4 1©M(B 

i#R©*S»«£tt'oT(r»T, c©i*>£3to:«£->-c?£iiJ?£ 

SSS 2#»J*3tiT:i>4. £«ijfc88S 1 i^iPifcSSS 2 
«. ««©$£§&* VfttU. «*#©M2»-CHP 

-r*HP«*flM.Tl>*. Xttffttl 4©WiBW«:tt. 
?L1 4 4*sjf$fi£3tl,. 1 0 B?rSBbfc*i^ 

ic. ci©?li 4 4tcj:or*aRfl«&tt**«J5Ssn*. 

[0 05 8] «±© <fc 5 ttJKKfftt 14. 1 5B, «fl 30 
ttSBl 4 1 , 15 1 jW^£fc&«fc 5 <*ftT 
@^3ft£. C©££, **aEKS3©»WflBl 5 b£ 
^S5KS 1 ©MM® 1 4 a*sa«l/fctt«itt»). ffl 
E(CjM«rt6ftttlft£tt4. *^gP«14. 15 

=&S*a-^t>-t+2.c<i:«:i-5r, @9K:^;*ft-cu6<fc5 

(c , i^ififesss 2 jw&as ft. ii5a ns&mm s 2 

©-SB*#JiWS. Sfc. aSWRSH*. H8REfH 

1 otc^sft-tt^siSJc, sMit-fejn oa 

Sh. »©MP»1 4b4BBar*citcJ:»). «#© 

[0 0 59 ] ^mii&SSS 1 ©-*HWHP»tt, 
A^AT^APP lift"), flM8©HPffltt» 
**s^fiT£«fflPP 2 */c, #£PSfcS8 

S 2 ©-HfiflJH □»« . £M i *#«AT 4 «E AiBBtP 

ft. ♦BStCfflJM 1 4 c «r^"T|««bfc«fiSittoT«.» 50 
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4. C<Dtctb, iADP 1 iifcAHttPP 3 4>£S«:i3 
S3 ft. a»fflPP2 ig£ffipgfi5tPP4 i fe.XSK12g3n 
S„ £M£*«. WJM1 4 cCC^-o-C^tiS/c 

», iiuc «. #iiP7 *>t ux<D{fm hmn-r 
Egsft-sc-t-c. &*4ii?t&©?fc^^* s fa-tu 

[0 06 0] SimSPW 14, 15 tc«. ##16. 17 
**e-ft^ft*ae>ft*. H7«c^3nn>*J:5R:. * 

msfM i 5 tcsA^n-sfiKi: i 7 «. mm* 1 5 tm 

DASSictfl/jRSft. **KB, £rf*8P 1 5 1 

limf&Zft-C^Z. *ffc. fWSSEfiflWCtt. 
HHSM* 1 5 ©?L 1 5 3 StfcWCJl 17 3*^ 
JjSSftTteO. C©?L1 7 3 <h&l 7 1 £.©[8]fC«. * 
ttffttl 5 K»j)W Sfl0©ipffi«:|BlW**»JS3ti. 
iftil«KL3*iRW6ftTC»4. $/c. £*«&15lC 
^fefe-TSBKiWb-c. Jg^ffliJ©^BK:«. 7 

[0061] 07. 09 sona 1 otc^sftTi^&j:^ 

K. dlt^SS 1 5 1 ©ffiSPi . tefo 1 7 ©^ 1 7 1 ©$iiiZ2 

Ml 5©S2*iol«:faofc*^ifellSS3' 

t>?>. C©7K*rS8SS 3' Kiot, S*^fii^S3-^ 

[0062] mmssm 1 4 ^cMfeens^f* 1 e ». # 
ftl 7<t[5)DA#3{ci«(S;34a. 0^9514 
l*jRfift-r€>Sl 6 4 ttTt>£. WiSSC 

ifi^ic«. 1 7 ©?l 1 7 3 tc^arsffiwcft 1 6 

bifiBH5iStiX^i>. ##1 7©Sl^gPW-l 4*^S*a6 

n*«j©ffi«:«. 1 7 ©>ptifij-r-s— ^tosatcfSo 

JB*»»1 4. 15ic*ftSCitcJ: 
oT, ^mSEilSSL4. L.5*s«fiS3n4«it£&o-C 

t>*. ^msKi8SL4©— 1 7 ©fiia«ij©*i 
®(c?f$fis 3 txtc^n p 5 (cSi^s ft. ffe^«^mss s 

1 ©^AP P 1 £#r*Pi£S§ S 2 ©iifEARififcP P3i(cg 
^$ftru=>^„ 

[0 06 3 ] ±jj^©^««61S§L 4 \t, HDP5H* 

h^mum s 1 m^$m-cm\BiMm&mi%? z> «t 5 k . 

4SSBrtM* s T--^'-ffi 1 6 a t&^-CteO. 5ta?©Sfl 
v-*-JU F3 4*e»'!i*t3ftS^*©?S{ i 3Aft ; &^ 
=g£UTt»S. — T^fflJ©^MiSilSSL 5©— US 
«. gmSSSSS 1 ©^tUP P 2 £ ?$*Pft£S8 S 2 ©SfeAPI 
fiStP P 3 <fc ic&mz ft. fl6»*. 1 7 ©fifflfflijaSB 
{C^SftfcpgpP6{CSi^3ft"CC»S. SmStEiUfSL 
5 It. BBPP6 fl|ij*> S 1 M'SttttTttlKllfflt 

6 btCcfco-C. 7K©gfW* 5 ^3ft2. 0 S/c. 
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1 6 cd, *sec« 1 4 tcsawsaKW lt\ s*f 

«iJ©¥ffiKtt. l«f!5* J ^l 6 4(C^or^$nfciaSi5 
[0064] C <DBm<Dm-&<Dm{iL-teJl' 1 0 AOflllS 

[ 0 0 6 5 ] £l±© «fc ^CCltfiS^nfc^ 16. 17K 10 
.fc-sTSI^SiSttl 4, 15*fi»Lr*^l/-j'10B 
*JKWSStl. ^<U-ilOBi#ffi*A10A43ffi 

Kfiiit, uwnttsn*. 'hi 2 

ttjg**4ai1fe.X * » * 1 ©SB#¥ffi0T- *£BSa* 
ir,^l ©±ffitCW, ^SfeCDiSAPP 1 i^AKftPP 
3*»SE«:WPl/. C©aAPP 1 i^AP3StPP3 
(C. $£$©<£ Mc. ^^-#-;l-K3 4j&»e>£«**a 
ATSi £4>tC, yX;U4 5*^6>!iW?n/c**5|HlB#K: 
IlUclt 2a©aa*S&cciea3ft& 

[0 06 6] t«U-»»< «fiSL/0«§B UlOrt 
Mfc9aB (S2) *R»5 4, »aUTl,>saffi-feJH 

pjctten-c 4>. ^FoWSSt ft: -5 fcJ&(c^tt*^S(c 
ot>r, ^(cg^o^. Witt. j&fioigoaffi 

aaa». ^ffi©s£*&*J3<®n*5**#. #*paa 
etc. atfj-ffj&asM©^^*^. ^sisftsgs 

[0 06 7] aAPP 1 tUAMfitUP 3 ft 6&Al/fc 

«Kj|B»?&3awCj:*)a«a*f l 4. 15*?#SlT*. C 
CP, ^JPSaESS 2tB. f*J® l 4 dJPfi&a^Cjfi 

#-c#&. sfc, ai 5a*s^*paaS2©— 

i»t*>, aflw»^aa»si'J"'5c<b*i'c*. 

[0068] fiLtttH ufcaaatt u, i 5 ©atms 
1 4 1 . 1 5 1 ^-rtifrbzfrsffiitcm-ihin. utc 

#oT. £MSfc3SS 1 . *#*Pjfc3gS 2 -S>7K*aSSS 3 & 
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j:i>. gfc, ctxh&m&s&s 1 ^*aaas3©iBia 

£JSl/Tt><fclr>. Mitt. aSf^X**^***!^* 
Ig^CCtt. aif^X^OifiHJUP^^i IT, WAH 
iftKc*#*»;S*i**»6. *©«N#rtr«ciS-»T, /X 
;UD5fci8 © t» 'C> i b /ca-£©fifc3t#fa k:*S -5 t £1 
8MS14 l*EBLTt>J:C>. W*MXjMC 

ia^fiigftt. ok»i 4 i©Mn*ifc< (saaa© 

[0 06 9] EJ±»ai,fc*25UB&*D«'&. sgMa 

as 1 i^spaas 2 «t*2a©ai;a»aaK:EH % c 

[0 07 0] C©*2JI«»»©£J&W£0T. ffil 

[M©aa«:oii-ctt. M«:a©afiS*»4cifeT& 

tfl 5©OWIl 5 1*. SUSPWl 5©*i2Kt9oT 

aaw«:^o?t*>©T?*4. csoftaiiSfcsai. 
**aas3tt. *a*/;*©»*is2nsnc»o , cRHs 

[0 07 1 ] 61±©«HJI0I5»«. WU-J^^U^ 

* * - jK > ^ 7 » z m<om *) W o flnxfp t -r 5 «t 5 a a 

3a*3^»tt. C^LfcaEK*»4fc©-C*>S„ HI 3 

fiai?nj, B#a^?-aaaai ii. fe@#iS5> 
T-s»PR(i 1 1 ©j^fflijaic-en-^nsfc^nfc^-fbsije 

•CibZ&Smi 2ij^*4®l 3<h*aifc*fit-feJV<!:. 
^(i-feJU©^»,@ 1 2tcata6tl/cH2>'N'U-^ 1 4 A 

i. a**ai scca^en/c-fe^N-u-^ 1 5A£%ai 

TC>*. Hf**5»T-«»aK 1 1*2S«*1 2 

7-Cl — ^ 1 4 A. 1 5ATe©#M$^fl«<!:% 
[ 0 0 7 2 ] -fe-^CU-dr 1 4 A, 1 5 Att. aai4£W 

L/. *»-3irt*tt*«ifc*mt?«asn. aa 

4. amtt<bwtj!i*i*<iifc^aiurtt. Witt. 
^>ux, -sr^i^A. ^*>^aia«:a«aaa 
a* mutch (om&mi 6 ti 4 . 

[0 0 7 3] -fe^-U-df 1 4 A&Ctt. 2 i«S4 

T4fflij©H <— 2f©«iE) jc. aaawraa©BWta 

^^,^*&SSS 1 tt, -fe^U/ — * 1 4 A© — 2>©fti3*P 
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t«->4. &m&te&s 1 (offlMtasfi 1 4 nc«t opgig 
«fiS5n, -eo±SsgiJi 4 2». 2«:smu 

"Cl>£>„ 

[0 07 4] -fe^U-* 1 4 AW. ^«ite?SS 1 &H3 
114 1 6ft SMK©##SIS 1 4 0 #ft 

7fiififfim-?2>. ?£*Pi£8SS2tt, 1 4 AOCjfc 10 

fiSsn/cS^cD^^jgs iKS,t, ^ft^ft^/£ 

2 ©-J8tt«i£&8L 6 ic. fl&SSttSWiS&L 7 GC^ft-^ft 
giShTUS. «OSL6tt. jB»«»^*»*l© 

4 0 att:13$li*ft. gffflSgL7tt. t»7-f>4 0b(C 

&&<*ft, ^m^sss 1 rcf^sft&a^rcTktt. * 

£>?4 O^iSSISft, «5f4Sife*# 1 

4 0©ra-r^p**s»^-rs«its<!:^- 7 -ci,^„ 

5«tl--C, <$4$*tt. -fey-cu-* 1 4A©WJ3fSB©— Ml 20 

[0075] 'saittt&ggs i t^sniieKs 2 i©r^(c 

<fcUTgffl?ll 4.3*aB10Tl»S. fiai4 3B. 

*nBHrctwBaaw6n. »s««s2i*i*i*ft3j'&sj* 
ft»?L i 4 3*rt-uc2»«f&»s i rt^iftA-f 

K9?L 1 4 3»6SRMBS 1 ^MStlfc* 

w. mm-rzmaymmic* s^4n^*?:^»-rs ttt 
tc. 3©ts***i*.±u micmmimztms 
nz>ct&-c$z>. 30 

[0 07 6 ] CC-C. ?&«ISE8SS2F«i*SK*lS^JP* 
tt. £>-TL/fe^*P?ffiS§S2F , 9K:M^<«/c3*TC^S 
>Mitt<! te*P»ttS2©rtJfrfcGoT«toS8lS© 
aatt?*-a-C4J:^. L7c#oT. «*.«. Kii?L 1 4 
3*i?f5fiSStir^SffllJBl 4 e*eoTi*ftS«te«: 

mmq i43*» ?>7jc*ssm«^ss s i ^sfcaj-r * 

**. »5WIB*Go-cijfcftS«teK:tt. *#^mt83l&S& 

5 1 ; s6fefflL/<c«->«^fc&-5. fciPifcSS 
S 2©F*3^ ; £rG-?-r?£ftfttt. -te-rtU-* 1 4Att^iP 
3ft. +a&teSR&*fc»SC4jW-C**. 40 
[0 07 7 ] 1 3ffliJCD-fe^L — 5r 1 5 A&Ctt, 

5ft#*£^S3tf£:tf*t|t|SSgS 3jWBlR3ftTl»*. 
#'x«i£8&S3tt, #fiai 5 htflHSOTctWR-C. fg 
M«*S88S KC*fOrifi3S^-5*lSj^«Sft-Ct,^. 
•fe-KU-* 1 4AtCSW6ft-CC»S?^a^ft*J^aTS 
tt#^BS 2£|l«©i>£88tt. */fU-* 1 

[0 07 8] C©*ifc»«trtt, tmWWtiLaz- » h 

#|6HC&oT{ig-r£±5te«*R3ftTt>*. C©£5 50 
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icmi$r? sci-c, £m«*&8§ s i (c#te $ ft/cfsip* 

[0 07 9] SI 7&C^3ft-C^£<fc i 5K:, &Lb<D «fc 5 

{c««ssft/d»»*«i*fi[3.-9 h*a»a»ur. BP 

*J, JJE-fe^U-* 1 4A<0flUSR«:*jl,>T. ^m^K 
S 1 KfeWS^©*il*|^ijtt^fc?^**i«lft* 

[0 08 0 ] WJJftWLfcMW«frfe>*U-* 1 4 A© 

fffcstu-ctt. «T«c^rsj:5 -r a c 

ifcrS*. HI 1 QtiBBUBmL 1>XK, SEWifaL 7 £13: 
tf-f. ^^S2fc^3ft7<:#*P*tt. JBKFL14 
3£;*>UT:£-c^ffcS£sgs l ^ffl^t^WiLt 
t>«ki>. c ©*§£«:«:. 01 9&c^3ft-ct,>£> 

ASSC. -trUs-itl 4A©^fft*fl6]T-5.SS2 (±3 
ffliJiTiaflOJ) Kfi-jt. -eft-eftfl^lfgL 6 a. L6 b 
SrKW, SW&SSL6a. L6b*6-o*J»KSS«: 
ft*PftE3&S2a. S 2 b SrgS^Ufc*«<t-r i*s-C 
C©«ES-CW. <$iPij£38S 2 aJ*TCtt. ±-fifrh 
T^I^T}£*P*#ifift, <$4Pi£S§S2 brtrtt. T 
5W»6±*^lUWr?&ai*36«j*fti. OS*), tft*ft 

attrifii«:^*p*3!)sasa-r4. jnsafttu«c*» 
stc. ?Mp*©ara#rsift£EJca8Gi#±-r4c±Kj: 
[0081] **t>B. n2<o&jmmt it, spaisg 

L7tR»r. *&#8IEBS 2©TSBtt±T-fer!U-* l 
4 A ©T«K»» 65*8B«:<£4P7k%g|:a 3 # 0 X 
*>J:i». COH^tctt. MSft^fi' * 1 ©TW«iR 
WJE>ftri>&**hu-«:SP*ttBiRSft. fl^^S^ 
> * 4 0 ft SttfiK i r •£> C i *5-C * S . 

[0 0 8 2]f3<D^ff^L/t«, S2 0(C^3ft 
•tV>4±^K, ^iPiiK!lSS2 c*. SftllMftKS 1 tctf 

[0 0 8 3 ] m4<D$B&l&mt L/TTtt, H2 1tC^3ft 

ti>&j:9k:. wan 4 irt«c»aj«tts'2*»Btrs 

C <!: fc"C# So PBM 1 4 1 tt. 1 2 CCSM-TS© 

■C. PIS 14 1 rtiC^SP^fSS 2 4I«t5i, ?%*£© 

rc. C©H^tt, 3g««*&BS 1 i*aT4«a?Ll 4 
3tt. S^«*&BS 1 ©ffiiMffi 1 4 oKJgfiSSftSC t 
tKZ. MSB 1 4 c fcRjiJL 1 4 3 %»WSC 4«c J: 
or, ^M«*&SSS l tc«*&3ft/c?&*P7K*s^vffil 2 

[0 084] ms<DW^BMt OtTtt, 02 2«:^3ft 
Tt^cfc^tc. Mtti 4 l'rt«c»aJSfcKS2*»R6L. 
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Peg 1 4 1 <D£.$m 1 2 i<D±4ggP (.mteffi) U2K 
2©$at*#Efiit^S.> 

[0 0851 16 ©gff^J&i L/TW. 02 3 KtjnS ft 

©^TBtfiJ&eSfr 6n;fc¥«tK©1tBSM* 1 4 Ab ££11 
«teH*W»W* 1 4 A a £©m©«IHfCtt. ¥ffil*©ft 10 

?c. B«?L 14 314. S 1 rt<DJg® 1 4 f 

i. ^«*&if&s i owshi 4 c©o-r*uc*>jiM-f 

[0086] JiLh© 5 K«fi&3nfcM*«»* 

* f * i ^m^cmPcW^^^T- ^mfS^-^^x^m 

f-AttJRWti*** » f 1 , *S&<RjS-&£:2 1 20 

[0 0 8 7] 2 "CB. 2 0 *rt>U 

SR&JSBS2 0(C«. *3Si3IE#2 3 #1213:;* ft, *3t© 
jg^2 1^6&ffi$ft/c*S?t:tf* ; &IBlIt>"e<' i S. flF 
■52 4tt**flW&WB* s T*r>-C. *XftttIS2 0©I3 

W©*«*f^EE»***ffi*>*2 5-C*ii»SnT»r> 30 
■5. 

[0 08 8 ] ttfttt£K2 KteC>"C. * » * 

l*>e>gfHj;*ft**5&#*tt. *JW»HW2 7*^-Ut: 
^'sftffiShS. **»HMS2 7««at±^2 8 £S 
fig#2 9 jWKW 6ft"C t»4 . fl!±# 2 8 K*S$£U» 2 

tR*©SE:£M&*[3£. 
[0 08 9] ffi»^*3 tt^*6^**S**«** 

> 9 * i ©£MfiSE8§ s i ectttg u . « 
*6»usftfc2»**»»S4 ezmftzaxmax-r 

i>. S»«*SiS3 0iC»7 7>3 1***1*. 6 ft, 

- ^ K 3 4 'nIS. £fUiv^*- 
;U F 3 4 *> * v V 1 ©S^tt^SSS 1 

Alt^Il 2-BBR«:fla&f 

i *6gwi3ftfcffi»tt*«H»4 6 -c*»*««ii • 0 
jKSft-c^m^fifctHSft*. v ? 1 frh® 

m tizwrnzmimm.*. 3 7 0 * sft-c 

[0 090] ^iP*©^»Sft8g S 2 *» bUnm&faS 1 5 
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*&fc3S4 6<CS6£U -£©££#>* 4 0^i£P>ftT 

atRSfts. «*&?nfc*©— *<s*js«4 

Kf&zKCCjlgH-r -5> &© t> #> S h ftS. 
[0 0 9 1 ] #0tt&3Mtt*>i'4O<D**. #>^4 
IK J: 0 . §»Ift$fii- 9 f- ©?£*P*«&8§L 6 

^i2«4 0 a£/fU-cJB£U «i&3*ifc»*i*©-* 

S«SW«lMMfci~ 9 h ©StmSS L7*> e>IB«4 0 
b4/M/"C^>5'4 OtCtpliR-TS. 
9 M*TC. «a?Ll 4 3*62ftfitt»S 
fc*tt. 7K«fflS4 6t?[51iR3n. *>*40KRSft 
S. gjtt. *flW»4*3S*KBl5*CitCFmirr* 
i©r-, 5?>5>4 0©7K14 ; &7Rtit-fe> - 9"4 8T*-^ L/ 

%jmtc*># 4 0*©*#WliL'St«.>J:^K*>* 
4 0KBt-#4 9 4 MS»±WB/^^ 40cW0 
#»6*l-CC>*. *igiSSS4 6 <!:^>i'4 0*iiM-rS 
KgK«SS8-''«Jl'^ , 4 0 d 0 ftW ^ > » 4 0 

rt©*^^^*©*K*±o-ci,»s. epmsa-fe>-^3 
7-e^tasn?cSpm^©?as^Mf&b-c#>7*4 1 © 

[0 09 2] 5 9 2 1 ©tiJ2>**f 

gUKKDmb-C. *-£5 2^?©Ai5 ; fellltl3ti-2)o C 
©ft^f* 5 KBX-{ 9 ^©fcto© U U- 5 3 ifflfttlUl^) 
jgittS— ***5 4*4SW6n. n*«?ik5 4 tV \s 

- 5 3 1 ©ra*c«3Sijf£fii©*--r *- f 5 5 nr 
os. «s»«»^* 9 * i g#©a#ttii!nz> 

■^5 6-eSK^r-$sn-coS. c©*.=-£*£m«:a-3 
[0 09 3] 

v§m<on^ ^mm<om>^m 1 Kia*s©«^c j;n 

^^K^IaJ^^S^^f-A©^^. ^««1H«:» 
«^h4Ci*6. Smi^S§©»iffiS?:l£< l^. W 
jSS*4Stft©/J^. Sfi<t©PIS£ tto-ri>fc©«:*fL 
^cs/ci*. •®e-©s«©^&* 1 > /j>sa»nBa©a« 

S(EH5«:«}:-»T:4*«|tcJ:»)IMF3n*<te*. Ufc*s-^ 
o "C. c©«^tcJ;0H2^u-i'©SWt* J '5I*6£^^ • 
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•5. 

[0094] mic. mm%2K&M<05mK. J:*itf. £ 

S«lE88t»«ffiM*l««LtiE«r*C4KJ:-3'C, » 

too9 5] gfc. si^3(c5ai&©i8j£K:J:fttf. -fe 

-feAU-*©— Jf©5SM-fbS:0&C: Lifi-C%Z>. 
HK. ^AU-^P^btCcfcOj^fiSr'J^-Ci** 

x* ;i/¥-©ir;Wb£0-5 c t fe-c* s„ 
[0 09 6] &tc, fM3!4«:iaig©$J&{c<fcft«, & 

£|g|rt©i§«<t;&£g^ffi©^ft*ffiB'r£, igfgift 20 
[0 097] SjJOI 5 &CiaiE©8tJ£K: <=fcfttf> 

C i =Sr«3*«J-C# . m®©s?0£+5Kc«oc: 

€>. 

[0 09 8] s/c. n*^6 «:iais©«^«:<tn«, # 30 
©r. ^4p©fcis?>ic^S<D^*^m?ib{i:#ti^3n 

[0 099 ] M«i, W^7K:fBiEO^«:<fcn«. 

~>*7-A£#©/JnSL @fi'fb£jiJ&-C , ££. 

[0100] it^isccfatgfD^jSKin^ » 

[0 10 1] ifc, H3jt3I9K:iat&cDl&£K:J:fttf, * 

-fe-KU-*©— Jf©fflEM-(b?r05£: iA5tf5. 
Etc. ^U-*©«WbK£9&&S : S:>h;*<-C££ 
/cfe. <fc <3 iftSSWK^tt-fe^Cce*. 

r. ®^©<fci>^**T&5 1 
[oio2]$fc, n^m 1 0 (cia«£©«fiS{c«tntf . so 



2003-197217 
22 

[0103] */c> ii^S l l tciaiS©*ftfiXfc:<fcft«> 

i^aisra©M^c^« t *zm£-r zm&i t ■$■ *> c t 

[01] *¥tmv>m 1 SUt»»«C«4jK^«»*«IR8-J* 
[02] #^fe^fiS-r-5>#{4-fe^©»iffiiirfe^o 

[S3] mimmm<Dm?mzmf&-?z>-te>'<i'-zc> 

^^©gP^-±ffi0t?*-5„ 

[0 5] m3Stl^tt©fe'<V'-*fc***** w *- : * 

[06] jS**4m?tb^^-f-A©^0-c*Sc 
[0 7] *|6^©^2*itJf^C^S»4m?fe ; &«RK-r 
£ -b ./\- u - £ O^ftEIit? £> £ . 

c 0 8 ] * 2 nts^®©i^mtfex * * * (Dmammw 
0t?*s. 

[09] 0 8CDB-Bfil»i®0-CS)^. 

[010] 08©C-CJSBtM0"C*S. 

[011] ^2ISSteJg®©-fe^u-^©^1lffi0'C'* 

[ 0 1 2 ] m 2 mMfcm<D®mnmx *<vt> om>±m 
0-c*s„ 

[013] ^2^SS^©-fe^"U-^©^Jf^ ; Sr^ 
iEH0"Cfe2). 

[014] 3jci%H^©^3Siste^js©«5mrte*«^-rs 
[015] m3mmmi&<z>)&n&fa<D-b>i\s-$<mft 
[0i6] m3mfcfeM<D')m'mm<D-te^\s~-5<D±to 

iE®0"C$>€>, 
[017] *3^!»©i»lft©'b/'tU--i'0»» 
ffi^0-C$>^„ . 

[018] mzmmf^ow^mm^ * v ^ay^m.± 

^S0-c$>^>. 

[019] ^3^6fe^iCt>W-5^B^©^S?fe-fe 

[02 0] <fe©^^M:*jl-f^^*4mttfe-fe^t'-f © 
gp^-«»tffi0-e*?». 

[02 1 ] ^lIKWSiffi*^^-^ 
[02 2 ] fife©^JK^{C*>W.5^^H2^'W-^© 

[023] m<Dm^mmia6i'ti>m[nm^^\y-i'<D 
a5^iWf®0-c*^>. 
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i®2 4] m3m&tei&Djmntti^?.TA<D&fm-c *i2 mm 

[??#<D!&5>3] 1 4 3 ffl?L 

10A JWfc-fe* 34 
1 0 B -fe^'U— * * 
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